Declines in marriage and childbearing, rising divorce and separation rates, as well as increasing life expectancy have contributed to changes over the past decades in the living arrangements of older adults across European countries ([@CIT0023]; [@CIT0056]). In the noninstitutionalized population aged 60 years and over, the proportion living alone increased between 1990 and 2010 from 24% to 27%, the proportion living with only a spouse increased from 42% to 49%, whereas the proportion living with children dropped from 28% to 20% ([@CIT0058]). In the context of rapid population aging, living alone in late life has caught the attention of policy makers and scholars, being considered the living arrangement with various social- and health-related disadvantages ([@CIT0020]; [@CIT0048]; [@CIT0051]; [@CIT0058]). In 2010, older women were more likely than their male peers to live alone (given women's higher likelihood of widowhood), and persons aged 80 years or older were more likely than those aged 60--79 years to live alone (given the increasing likelihood with increasing age of losing the spouse by death and the increasing likelihood of children's departure from the parental home). In Northern and Western Europe, nearly one in three older adults lived alone in 2010; the share living alone in Southern and Eastern Europe was lower, at around one in four ([@CIT0058]).

Previous research has consistently portrayed adults living alone as a vulnerable group with low well-being. Compared to older persons living with a partner, those living alone tend to be more lonely ([@CIT0005]; [@CIT0061]; [@CIT0065])and experience greater functional loss ([@CIT0046]), and with regard to income, particularly women living alone are more at risk of poverty ([@CIT0064]). Among older adults living alone, women also report less satisfaction with life ([@CIT0019]), which the authors attribute to their relative disadvantage in terms of health and socioeconomic status. Stressing the availability of support, [@CIT0040] find that aging without kin is more common among those who live alone, whereas [@CIT0053] point out that those living in large households experience better quality of life than those living in small households or alone.

Nonetheless, living alone does not in itself indicate an absence of family and other sources of support. Older people living alone tend to rely on children, siblings, and other kin as well as nonkin (friends, neighbors) for contact and support ([@CIT0027]; [@CIT0059]). Moreover, living alone might be a matter of degree. Adult family members might not be living together, but nevertheless quite close: in the same building, street, or neighborhood. Over five decades ago, [@CIT0050] introduced the term "intimacy at a distance" to describe aging parents and adults who live geographically close, but not in the same household. As some persons living alone are never married and do not have children, they are more likely to rely on other relatives (siblings and other kin) as well as nonkin (friends, neighbors) for contact and support ([@CIT0059]).

Rather than contrast the social networks of older adults living alone to those living with others, which is the approach typically taken, we focus on network differences *within* the group of older adults living alone by developing a typology. In doing so, we acknowledge that living alone covers a diverse set of life histories. Some might never have left the parental home and are currently living alone because they outlived their parents, and their siblings live elsewhere. Others might have left home to live on their own and might never have shared a household with another adult. Yet others might be living alone on account of widowhood and no longer having children at home. The diversity in life histories contributes to differences in the size and composition of the social networks of older adults living alone. In addition, to find out whether some older adults who live alone fare better than others and comparable to older adults who do not live alone, we examine how their social networks contribute to subjective well-being (life satisfaction, satisfaction with social network, and depression), and include a comparison group of older adults who coreside with others.

We use data from the fourth wave of the Survey of Health, Ageing, and Retirement in Europe (SHARE) which cover 16 European countries. By covering four macro-regions (i.e. Northern, Western, Southern, and Eastern European countries), we fill a gap in the literature on comparative studies on social networks among older adults, which has rarely included Eastern European countries (with the exception of [@CIT0037]).

Literature Review {#s5}
=================

Social Network Types {#s6}
--------------------

Social network types provide a way to take into account the complexity of the interpersonal environment in late life, and to provide insight into vulnerabilities during conditions of frailty ([@CIT0015]; [@CIT0062]). Key features of network types are the diversity of ties composing the network (family, friends, neighbors, professional helpers), geographic distance to network members, and the frequency of contacts. Four core typologies have emerged in recent studies ([@CIT0052]): "diverse" (a variety of sources of support), "family-focused," "friend-focused," and "restricted" (few sources of support and little interaction with network members). Note that variations are also evident, depending on whether or not participation in leisure, religious, and community activities is considered. Most of the studies have been carried out in single countries: Germany ([@CIT0016]); the United States ([@CIT0015]; [@CIT0033], [@CIT0034], [@CIT0035]; [@CIT0052]), China ([@CIT0031]), and Mexico ([@CIT0008]). The study of [@CIT0014] is based on data from both the United States and Japan, whereas [@CIT0037] include data from 16 European countries in their analysis. Previous studies on network types have focused on the general population of older adults; none have singled out older adults living alone. Given the robustness of the four core network types in earlier work, we expect to also find them among older adults living alone.

To assess the validity of the typology, we examine whether sociodemographic characteristics, which are known correlates of the engagement in personal relationships, differentiate the types in theoretically meaningful ways. The crucial role of health status for social embedment has been repeatedly emphasized ([@CIT0031]). Marital status and gender are also key differentiators. With regard to marital status, the never-married are most likely to have "friend-focused" networks, whereas the widowed are most likely to have "family-focused" networks. Due to the disengagement from active roles (e.g., retirement), which predominantly applies to men ([@CIT0007]), next to women's more active kin-keeping roles in later life, men are more likely have "restricted" networks. Following earlier work ([@CIT0016], [@CIT0014]; [@CIT0032]), we expect an increasing likelihood of being embedded in "family-focused" and "restricted" networks with increasing age, an increasing likelihood of being in "friend-focused" networks with higher levels of education, and a greater likelihood of being part of "family-focused" networks among those who live in rural areas.

Consistent with earlier cross-national studies ([@CIT0011]; [@CIT0037]) the four network types are likely to emerge in each of the regions under investigation, but their distributions will differ. We argue that variations in the distributions of network types depend on (a) public policies, (b) economic development, and (c) cultural climate. Note that these factors do not vary independently across countries, but are tightly linked ([@CIT0043]). Given that the necessity to rely on family members for support is greater in Southern and Eastern European countries where public provisions are less generous ([@CIT0010]) we expect a higher likelihood of "family-focused" networks in these countries. The same expectation follows from the notion that Europe can be divided into more individualistic Northern and Western European countries, which can be traced to the Reformation, and more famililistic Southern and Eastern European countries, which can be traced to Catholic and Islamic influences ([@CIT0047]).

Societies with higher levels of economic development tend to have higher levels of individualism ([@CIT0022]), which are conducive to engaging in social ties outside the immediate family ([@CIT0004]). Given that the gross domestic product per capita is higher in Northern and Western European countries than in Southern and Eastern European countries ([@CIT0013]), we expect a higher likelihood of "diverse" and "friend-focused" networks in the first set of countries than in the second set. The same expectation follows from the notion that the accumulation of trust in a society is crucial for forming close ties outside the immediate family ([@CIT0001]). Countries with authoritarian legacies and unstable transitional contexts such as those in Eastern Europe are not conducive for the emergence of trust ([@CIT0029]), but in Northern and Western European countries where levels of trust are generally higher, one would expect a higher likelihood of "diverse" and "friend-based" networks.

Social Network Types and Subjective Well-Being {#s7}
----------------------------------------------

Social networks have been defined as the web of social relationships that surround an individual and the characteristics of those ties ([@CIT0017]; [@CIT0018]; [@CIT0028]; [@CIT0042]). By assessing actual ties between network members, one can empirically test whether community exists and whether that community is defined on the basis of neighborhood, kinship, friendship, or other characteristics. The size, density, boundedness, and homogeneity are considered the most important network characteristics, and the frequency of contact and multiplicity, duration, and reciprocity as main features related to network structure ([@CIT0002]). Although measures vary across studies, recent use of confidant networks is based on the early works of [@CIT0021] and [@CIT0054] Social Network List that provide estimates of size, composition, and density.

Social networks affect well-being through several pathways ([@CIT0002]). The first is through social support, which involves behavioral exchanges that are intended as helpful and are perceived as such ([@CIT0055]). Second, networks provide opportunities for companionship and social engagement ([@CIT0063]). Shared leisure activities serve as a source of pleasure and stimulation, whereas the participation in meaningful community activities brings social recognition and feelings of belonging ([@CIT0060]). Social control is a third mechanism that operates directly on health when network members deliberately attempt to change a person's health behavior ([@CIT0030]; [@CIT0049]; [@CIT0057]). Fourth, relationships provide access to resources that transcend an individual's means. To be part of a network is to have access to other people's connections, information, money, and time.

Previous research has shown that network types correlate with psychosocial outcomes among older adults, such as depressive symptomatology ([@CIT0015]), anxiety, loneliness and depression ([@CIT0033], [@CIT0032]), and mental well-being ([@CIT0037]). Our expectation is that among older adults living alone *only* those with "restricted" social networks are worse off compared to (a) older adults who live with others, and (b) counterparts embedded in other types of networks. The reasoning is that those in "restricted" networks lack the relationship provisions of support, companionship, social control, and access to resources that help to promote subjective well-being.

There is evidence that the association between living alone and subjective well-being differs between European regions. More specifically, among older people living alone, levels of loneliness are higher in Greece than in Finland ([@CIT0024]) and higher in Italy compared to the Netherlands ([@CIT0006]). Several possible explanations have been suggested, such as a greater stigma attached to living alone in Southern European countries, and greater expectations about community and family in Southern European countries ([@CIT0009]). Following this reasoning, we expect that older adults living alone with "restricted" social networks are even worse off compared to (a) older adults who coreside with others, and (b) counterparts embedded in other types of networks in the more famililistic countries of Southern and Eastern Europe than the more individualistic countries of Northern and Western Europe.

Data and Methods {#s8}
================

This study uses data from the fourth wave of SHARE (Survey of Health, Ageing, and Retirement in Europe, version 6.0.0) collected in 2010/2011 ([@CIT0039]). SHARE is a representative longitudinal survey of the population aged 50+ in a country and a balanced representation of various regions within Europe. The fourth wave contains a social network module and encompasses Eastern European countries not present in previous (Estonia and Slovenia) and subsequent (Hungary) waves. The data pertain to a total of 58,489 respondents over 50 (at the time of interview) in residential households in 16 European countries (Austria, Germany, Sweden, Netherlands, Spain, Italy, France, Denmark, Switzerland, Belgium, Czech Republic, Poland, Hungary, Portugal, Slovenia, and Estonia). The analytical sample is restricted to community-dwelling older adults, consisting of 53,383 respondents: 43,336 persons who coreside with others (predominantly with partner and children; 82.3%) and 10,047 (17.7%) persons who live alone; those who had a partner (*n* = 167) but lived apart were excluded.

First, we constructed a network typology for older people living alone using a latent class analysis (LCA; [Table 1](#T1){ref-type="table"}). Second, in a multinomial logistic regression using countries as fixed effects, we investigated how sociodemographic characteristics are related to the probability to have a certain social network type ([Table 2](#T2){ref-type="table"}). The sample size for this analysis is 9,904 due to missing data on at least one of the sociodemographic characteristics. Last, in ordinary least squares (OLS) regressions, we examined differences in subjective well-being (life satisfaction, satisfaction with social network, depression) by network type, adding older adults coresiding with others as a comparison group. We estimated fixed effects for each country using Germany as a reference category ([Table 3](#T3){ref-type="table"}), and analyzed each of the countries separately (see [Supplementary Figures 1--3](#sup1){ref-type="supplementary-material"} in the [Supplementary Material](#sup1){ref-type="supplementary-material"}).

###### 

Descriptive Statistics and Probabilities of Social Network Indicators Across Latent Classes (*N* = 10,047)

  Indicator                         Class 1     Class 2     Class 3     Class 4
  --------------------- ----------- ----------- ----------- ----------- -----------
  Prevalence in %                   34.30       14.40       29.24       22.06
  Child in SN           No          **1.000**   0.094       0.000       **0.509**
  Yes                   0.000       **0.906**   **1.000**   **0.491**   
  Grandchild in SN      No          **0.977**   **0.756**   **0.961**   **0.994**
  Yes                   0.023       **0.244**   0.039       0.006       
  Sibling in SN         No          **0.798**   **0.736**   **0.944**   **0.582**
  Yes                   0.202       0.264       0.056       **0.418**   
  Parent in SN          No          **0.942**   **0.948**   **0.991**   **0.867**
  Yes                   0.058       0.052       0.009       0.133       
  Friend in SN          No          **0.648**   **0.535**   **0.869**   0.193
  Yes                   **0.352**   **0.465**   0.131       **0.807**   
  Formal helper in SN   No          **0.974**   **0.954**   **0.993**   **0.952**
  Yes                   0.026       0.046       0.007       0.048       
  Other in SN           No          **0.834**   **0.706**   **0.944**   **0.753**
  Yes                   0.166       **0.294**   0.056       0.247       
  Size of SN            Low         **1.000**   0.000       **0.896**   0.000
  Medium                0.000       **0.340**   0.100       **0.516**   
  High                  0.000       **0.659**   0.004       **0.484**   
  SN members in 5 km    Low         **0.883**   **0.262**   **0.805**   **0.491**
  Medium                0.117       **0.244**   0.195       **0.275**   
  High                  0.009       **0.493**   0.000       **0.234**   
  Daily contact^a^      Low         **0.966**   **0.555**   **0.881**   **0.896**
  High                  0.034       **0.445**   0.119       0.104       

*Note*. Numbers printed in bold highlight the most frequently observed category of a social network indicator in a class. SN = social network.

^a^Indicator distributes binomially when transformed to tertiles.

###### 

Multinomial Logistic Regression of Social Network Type (Reference Category: Restricted Network)

                                        Diverse       Child based    Friend oriented
  ------------------------------------- ------------- -------------- -----------------
  Age of respondent                     0.015\*\*\*   0.020\*\*\*    −0.024\*\*\*
  (0.004)                               (0.003)       (0.003)        
  Gender (ref: Male)                                                 
  Female                                0.894\*\*\*   0.641\*\*\*    0.550\*\*\*
  (0.086)                               (0.066)       (0.065)        
  Education (ref: Low)                                               
  Intermediate                          0.126         −0.017         0.477\*\*\*
  (0.087)                               (0.070)       (0.082)        
  High                                  0.062         −0.336\*\*\*   0.937\*\*\*
  (0.117)                               (0.099)       (0.096)        
  Employment (ref: No paid job)                                      
  Paid job                              0.036         0.048          −0.098
  (0.122)                               (0.100)       (0.088)        
  Marital status (ref: Never married)                                
  Divorced                              2.241\*\*\*   2.074\*\*\*    0.368\*\*\*
  (0.155)                               (0.111)       (0.077)        
  Widowed                               2.359\*\*\*   2.233\*\*\*    0.530\*\*\*
  (0.154)                               (0.110)       (0.076)        
  Functional limitations                −0.001        −0.023         −0.039\*
  (0.018)                               (0.015)       (0.019)        
  Self-rated health                     0.096\*\*     0.029          0.120\*\*\*
  (0.037)                               (0.030)       (0.031)        
  Area (ref: Urban)                                                  
  Rural area                            0.100         0.192\*\*      −0.056
  (0.073)                               (0.060)       (0.062)        
  Unknown                               −0.126        0.061          −0.423\*\*
  (0.170)                               (0.131)       (0.144)        

*Note*. Un-exponentiated b coefficients. Standard errors in parentheses; *N* = 9,904.

\**p* \< .05. \*\**p* \< .01. \*\*\**p* \< .001; estimated fixed effects for each country; coefficients omitted from table.

###### 

OLS Regressions of Subjective Well-Being

                                                                               Model 1        Model 2        Model 3
  ---------------------------------------------------------------------------- -------------- -------------- -------------
  Living arrangements and social network types (ref: coresiding with others)                                 
   Restricted                                                                  −0.396\*\*\*   −0.794\*\*\*   0.152\*\*\*
                                                                               (0.035)        (0.031)        (0.043)
   Diverse                                                                     0.100\*        0.297\*\*\*    −0.085
                                                                               (0.048)        (0.041)        (0.058)
   Child based                                                                 −0.109\*\*     0.182\*\*\*    −0.030
                                                                               (0.037)        (0.032)        (0.045)
   Friend oriented                                                             −0.129\*\*     −0.001         −0.002
   *R*2                                                                        .236           .054           .277
   *N*                                                                         53,383         53,383         53,383

*Notes*: Coefficients omitted for control variables: age, gender, education, employment, functional limitations, self-rated health, marital status, area, and country.

\**p* \< .05. \*\**p* \< 0.01. \*\*\**p* \< .001.

Social Network Typology {#s9}
-----------------------

To generate the names of social network members, the respondents listed a maximum of seven persons with whom they most often discussed important things over the last 12 months ([@CIT0037]). Ten indicators served as input for the construction of the network typology. Network size is the number of persons listed in response to the name generating question (0--7). Frequency of contact is the number of network members with which the respondent has daily contact, either face-to-face, over the phone, through E-mail or text messages (0--7). Proximity is the number of social network members who live within a radius of 5 km (0--7). Following [@CIT0012], we recoded these three variables into "1 = low," "2 = medium," and "3 = high" using tertiles for the LCA. Composition captures the degree to which the social network is defined on the basis of ascribed ties such as kin, or ties based on choice such as friends. The seven indicators are whether children, grandchildren, parents, siblings, friends, formal helpers, and others are part of individual's social network. They were used dichotomously in the LCA (1 = no, 2 = yes).

The main advantage of LCA is that it appropriately combines the different network characteristics dimensions of interest in our study in one typology: the size of the overall network, the extent to which it is based on kin versus nonkin, and the contact and proximity of network ties. LCA has been used in other studies to successfully model social networks of older adults ([@CIT0015], [@CIT0016]). It results in a latent categorical variable that describes qualitative differences between classes. Groups of respondents with a certain network type are treated as mutually exclusive and exhaustive; respondents within the same class have similar social networks, whereas respondents of different classes have dissimilar social networks. We performed several LCAs with different numbers of possible classes, and identified the optimal number of classes based on model fit, parsimoniousness, and interpretability of the classes (see [Supplementary Table 1](#sup1){ref-type="supplementary-material"} and technical notes on LCA in [Supplementary Material](#sup1){ref-type="supplementary-material"}).

*Sociodemographic characteristics* included age, gender, education, employment status, self-rated health, limitations with activities with daily living, marital status, and level of urbanism of the geographic area. See the [Supplementary Material](#sup1){ref-type="supplementary-material"} for the coding of these variables.

Subjective Well-Being {#s10}
---------------------

Three measures capture subjective well-being: life satisfaction, satisfaction with social network, and depression. Life satisfaction is a concept frequently used to measure subjective well-being in late life ([@CIT0045]). It is measured on a 10-point scale (1 = not satisfied, 10 = very satisfied) as answer to the question "How satisfied are you with life?". Satisfaction with social network is less commonly used than life satisfaction, but studies have similar measures to capture satisfaction with personal relationships ([@CIT0026]). In SHARE, respondents were asked "Overall, how satisfied are you with the \[relationship that you have with the person 'y' we have just talked about\]" for each network member on a 10-point scale ranging from not satisfied (=1) to very satisfied (=10). We used the average score for all network members to measure satisfaction with overall network. Last, depression was measured using the EURO-D scale, which was constructed by harmonizing five depression measures into a 12-item scale (1 = not depressed; 12 = very depressed). Satisfactory cross-country equivalence of the EURO-D in SHARE has been established in prior studies ([@CIT0003]). Cronbach's α was 0.73 for the sample of respondents living alone, and 0.72 for the overall sample.

Results {#s11}
=======

Social Network Types Among Older Adults Living Alone {#s12}
----------------------------------------------------

Correlations between the 10 social network indicators were mostly low to moderate, supporting the construction of a latent typology rather than a unidimensional scale. The series of unconditional LCA revealed four classes, as the model fit improved vastly until that number. Model fit (Bayesian information criterion = 4547.2) and relative entropy (0.86) were satisfactory in the four-class solution as compared to solutions with more classes. Fit statistics for models with up to five classes are presented in [Supplementary Table 1](#sup1){ref-type="supplementary-material"}. We assigned respondents to the class corresponding with their maximum probability, that is, their best-fitting class according to the LCA. The maximum probabilities for belonging to a class were high (*p* ≥ .91), implying low uncertainty in the assignment of respondents to a class.

The prevalence and distribution of the 10 social network indicators across respondents in the four classes, are presented in [Table 1](#T1){ref-type="table"}. Class prevalence (i.e., class size) was distributed rather unevenly, ranging from 14.4% to 34.3%. All social network variables except having parent and formal helper differed significantly in their distribution across classes, perhaps because receiving formal support was generally low in the overall sample. Our interpretation of the four network types (classes) unfolded four major dimensions, (a) supportive--unsupportive, (b) diverse--uniform, (c) kin versus nonkin based, and (d) close versus distant.

Almost a third of those living alone (34.3%) had the highest probability to have what we named a "restricted" social network, characterized by a low number of both kin and nonkin membership, as well as a low intensity of contact with close kin and nonkin, and few geographically close social network members. In short, an outstanding feature of this social network type is a low likelihood for all social network indicators. The second group (14.4%) had the highest probability to have what resembled the opposite of the previous type. This group was characterized by a large network size including both kin and nonkin. In addition, respondents placed in this group had a higher probability to have daily contact with social network members, of which a considerable number live nearby. We labeled the second type "diverse." The third group (29.2%) represented the respondents with the highest probability to rely solely on children for social contact, thus we named it "child-based." Respondents placed in this group tended to have small social networks with few members living nearby, as well as infrequent contact with social network members. The last "friend-oriented" group (22.1%) captured the respondents with the highest probability not to nominate kin, but to include friends in their social networks. In comparison with the "diverse" group, respondents were less likely to have members living nearby, to have daily contact with network members, and to have a large network.

Those with "restricted" networks in the sample of older adults living alone are of particular interest as they might lack the resources to reach an adequate level of well-being. A cross-country distribution of the network types ([Figure 1](#F1){ref-type="fig"}) revealed a pattern suggesting that older adults living alone with the highest probability of being part of "restricted" networks were more prevalent in Eastern and Southern European countries, compared to Northern and Western European countries. Slovenia (51.4%), as well as countries such as Italy and Poland tended to have large proportions (around 40%) of older adults living alone with a high likelihood of having "restricted" networks. Among the Northern and Western countries, France was the only one with a high prevalence of "restricted" networks among those living alone. In Eastern European countries, older adults living alone were also more likely to have "child-based" networks, as large proportions (around 40%) were found in Hungary, Czech Republic, and Poland. In contrast, older adults living alone with a high probability of being part of "friend-oriented" networks were most numerous (around 30%) in Western (Switzerland, Belgium, Netherlands) and Northern European countries (Denmark and Sweden). No clear regional pattern emerged for the likelihood that older adults living alone had "diverse" networks. The prevalence was highest in Hungary, Spain, Austria, and Portugal.

![Living arrangements and social networks.](gby11901){#F1}

Sociodemographic Predictors of Social Network Types and Living Arrangements {#s13}
---------------------------------------------------------------------------

[Table 2](#T2){ref-type="table"} presents the results from a multinomial logistic regression, where respondents living alone who had the highest probability to have "restricted" networks served as the reference category.

Marital status is the key differentiator between the four social network types. We interpret all the positive coefficients for the associations between marital status and network type as evidence that the never-married were most likely to have "restricted" networks. Respondents in the "restricted" group were significantly less likely to be divorced or widowed compared to those with other types of networks. Contrary to expectations, the widowed were not most likely to have "family-focused" networks, or in this study "child-based" networks, but equally likely to have "diverse" networks. We found support for the expectation that respondents in "restricted" networks were more likely to be men, compared to the rest of older adults living alone, and to have more functional limitations and worse self-rated health compared to counterparts with different social networks. Compared to respondents with "restricted" networks, those embedded in "child-based" and "diverse" networks were more likely to be older, whereas those in "friend-oriented" networks were more likely to be younger. Those in "friend-oriented" networks also had a higher probability to be higher educated, which is consistent with expectations. Finally, the likelihood of being part of "child-based" networks was greater among those who live in rural areas. We checked whether the sociodemographic determinants of the probability to belong to a certain social network type differed by country, but found no evidence for cross-country variations (results not shown, available upon request).

Social Network Types, Coresiding With Others, and Subjective Well-Being {#s14}
-----------------------------------------------------------------------

[Table 3](#T3){ref-type="table"} presents the results from the OLS models predicting life satisfaction, social network satisfaction, and depressive mood controlled for the same predictors as in previous analyses. With regard to life satisfaction, not all respondents living alone were less satisfied with their life compared to persons who live with others. Older adults living alone who had the highest probability to have "restricted," "child-based," or "friend-oriented" social networks were less satisfied with life whereas those living alone with "diverse" networks were more satisfied with life compared to those living with others.

The results for social network satisfaction and depressive mood for the "restricted" group were similar to those for general life satisfaction. Those with high probability to have "restricted" networks among the living alone group were less satisfied with their social networks and more depressed compared to respondents who coreside with other people. Conversely, respondents living alone with "diverse" or "child-based" networks were more satisfied with their social network compared to respondents who coreside with others. [Table 3](#T3){ref-type="table"} also shows that older adults in "child-based" networks were more satisfied with their social networks than adults embedded in "friend-oriented" networks. In addition, marital status, despite being the most important predictor of social networks among older adults living alone, was not to be a key factor for subjective well-being (see [Supplementary Material](#sup1){ref-type="supplementary-material"}).

We fitted the models from [Table 3](#T3){ref-type="table"} separately for each country using age and gender as controls (tables omitted). Afterwards we plotted linear marginal effects with 95% confidence intervals by country in order to inspect differences in the associations between social network types, coresiding with others, and well-being. The combined plots for each outcome (presented in [Supplementary Material](#sup1){ref-type="supplementary-material"}) revealed that in each country the "restricted" group were less satisfied with life ([Supplementary Figure 1](#sup1){ref-type="supplementary-material"}), less satisfied with their social network ([Supplementary Figure 2](#sup1){ref-type="supplementary-material"}), and more depressed ([Supplementary Figure 3](#sup1){ref-type="supplementary-material"}) in relation to the respondents who coreside with others, and to respondents who have a high probability of having "diverse" networks.

Conclusion {#s15}
==========

This study investigated social network types among older adults living alone in 16 European countries covering four macro-regions (i.e. Northern, Western, Southern, and Eastern European countries). To understand whether some older adults who live alone fare better than others and comparable to older adults coresiding with others, we examined their social networks and links with subjective well-being (life satisfaction, satisfaction with social network, and depression).

The social network types that emerged in our study resemble the four core types found in previous research among general populations of older adults ([@CIT0015]; [@CIT0033], [@CIT0032], [@CIT0035]). However, instead of broad family-based networks, we found that adults living alone are more likely to have family-restricted, in this study named "child-based," networks. Another notable difference with past studies is that the "friend-oriented" network type was more likely than any of the others to also include close ties to horizontal kin. In the general population of older adults in Europe, less than 5% are part of "restricted" networks ([@CIT0037]). We reveal that among those living alone, the proportion in "restricted networks" is close to 35%.

Consistent with expectations, the "core" network types emerged across countries, but their relative distribution differed. Thus our results suggest that not only individual characteristics but also country-level factors shape the opportunities for individuals to create and sustain social networks. For example, "restricted" and "child-based" networks were found in contexts that not only have higher old-age poverty ([@CIT0041]), but also have higher levels of familialism ([@CIT0025]) and lack of generalized trust ([@CIT0004]; [@CIT0029]). Respondents with high probabilities to have "restricted" and "child-based" networks were more common in Eastern and Southern European countries. Conversely, larger proportions of respondents with high probabilities to have "friend-oriented" networks resided in the more generous welfare states with greater economic security for older adults in general, and higher trust in institutions. The cross-regional differences in social networks among those living alone that we observe are consistent with previous research that showed aggregate-level measures of individualization to be higher in Northern and Western European countries ([@CIT0022]) where social engagements reflect individual choice, shared voluntary activities, social and political trust, over and above ties based on kin ([@CIT0038]).

Among older adults living alone, and compared to their peers coresiding with others, those with "restricted" networks tended to have the poorest well-being. On the opposite side, those with "diverse" networks tended to have even better well-being outcomes than coresiding older adults. Moreover, marital status, despite being the most important predictor of social networks among the older adults living alone, was not a key factor for subjective well-being. Even after controlling for marital status, the relationships between social networks and well-being showed that relationships with both kin and nonkin contribute to better well-being. This is not surprising as a growing body of literature has documented the importance of friendship ties in late life, next to family ties, and the contribution to well-being of relationships that derive from personal choice ([@CIT0004]; [@CIT0034], [@CIT0035]).

There were hardly any country differences in the association between social network types and well-being outcomes. The cross-country persistence of these associations is remarkable, and in contrast with previous research showing, for example, that living alone is associated with higher levels of loneliness in Mediterranean countries than in non-Mediterranean countries ([@CIT0006]; [@CIT0024]) and that receipt of money from adult children is associated with more depressive feelings in Mediterranean countries than in non-Mediterranean countries ([@CIT0032]). The disparities might be attributable to the fact that we used network types rather than single indicators of social ties.

Our study underscores the importance of drawing distinctions within the group of older adults living alone. Most (two thirds) are not vulnerable and at risk, but fare just as well or even better than peers who coreside with others. Thus, there is a large group of older adults who live alone and manage to have sufficiently large and multifocal networks. Among those with a higher probability of having "restricted" networks, older men living alone are overrepresented. Future research and policy efforts should devote attention to the burgeoning group of older men who live alone in their later years given that they are more likely to be lonely ([@CIT0044]). As suggested by [@CIT0007], agencies seeking to reduce single older men's susceptibility to social isolation need to be sensitive to men's preferences for organizational and community activities, which are the outcome of lifelong socialization. Older men, regardless of their social class background, do not wish to be passive clients. Rather, they are most likely to be interested in "active" pursuits involving some form of physical exercise, or in "useful" pursuits geared toward improving people's welfare.
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